The nanobentonite has been synthesized from natural bentonite taken from Tapanuli Utara, Indonesia using coprecipitation method with various solvents (HCl, H 2 SO 4 , and HNO 3 ). Its properties as a metal adsorbent were investigated by Atomic Adsorption Spectrophotometry. X-Ray Diffraction analysis revealed that the bentonite produced is in nanometer scale. 
INTRODUCTION
Pollution of the aquatic environment by heavy metals becomes a serious problem in public health and a very important environmental issue. 1 Lead is toxic to public health. Lead can cause brain damage, inhibition of growth of children, increased blood pressure and digestion, kidney damage, nerve damage and joint disorder. 2 Similarly to copper metal, it can accumulate in body tissues that can be toxic to humans. The poison generated can result vomiting, burning sensation in the esopagus and stomach, colic, diarrhea, which is then followed by hypotension, liver necrosis and coma. 3 Another heavy metal which widely found in aquatic environment and can cause a harmful effect is cobalt. It is a toxic metal that can cause vomiting and nausea, vision problems, heart problems, thyroid damage.
Recently, various researches that utilize minerals have been addressed to tackle this problem by optimizing the adsorption properties to bind the heavy metals and other contaminants and prevent them from polluting the environment. [5] [6] [7] [8] Accordingly, one of the mineral that has been used to be an effective heavy metal adsorbent is bentonite. A study reported that nanobentonite can be used as a heavy metal ion adsorption where 90% of the cobalt is absorbed by the nanobentonites with concentration of 25 mg/L and 0.5g/50 mL. 9 Zuzana (2012) made the adsorbent of heavy metal ions Pb with nanobentonite where in the activated bentonite, the adsorption capacity for metal ions Pb 2+ and Cu
2+
ions are 32.68 mg/g and 11.34 mg/g respectively.
10
Converting natural bentonite into a nano-scale bentonite can be conducted by using coprecipitation method. 11 This method is proven to be effective to result a bigger area of nanobentonite produced. Pawar (2015) reported, with a surface area method of coprecipitation, produced an area of 294 m 2 /g. From these study, it was found that coprecipitation method is suitable to produce a large surface area that can improve the adsorption capacity of nanobentonite. 12 In this par ticular study, the use of nanobentonite as a heavy metal adsorbent will be varied with various solvents, namely HCl, H 2 SO 4 , and HNO 3 . This is considered to enhance the optimum adsorption capacity, a large surface area, and the size of the smallest nanobentonite. In terms of the adsorption of heavy metal ions, the metal that will be examined is Pb, Cu and Co. Lastly, preparation of nanobentonite from natural bentonite was conducted to improve the quality of nanobentonite as adsorbent that can trap heavy metal ions.
MATERIALS AND METHODS
Natural bentonite used in the study derived from Pahae, North Tapanuli, North Sumatra, Indonesia. Nanobentonite from natural bentonite was synthesized with the copresipitation method using 200 mL of 12 M HCl as a solvent, stirred for 120 min. at 300 rpm and at a temperature of 70 o C using the magnetic stirrer. As many as 150 mL NH 4 OH was stirred with a magnetic stirrer for 120 min. at 300 rpm, 70 o C. Then, HCl solution was slowly poured into a solution of NH 4 OH and stirred at 350 rpm, 70 o C for 120 minutes. Distilled water was added to neutralize the solution pH. The solution was dried in the oven for 5 h at a temperature of 100°C. The dried precipitate was crushed by using mortar to produce nanobentonite. The similar steps were repeated with the H 2 SO 4 and HNO 3 . Nanobentonite was characterized by Scanning Electron Energy Microscope-Dispertion, X-Ray Diffraction and Surface Area Analyzer. Analysis of nanobentonite adsorption capacity on heavy metal ions was done by preparing waste water with a metal content of Pb 92.50 ppm. Nanobentonite was poured into the waste water (250 ml), then stirred with a magnetic stirrer for 1 hour. The analyzed sample was a solution on four bottles namely A (indicator), B (Addition of HCL solvent nanobentonite ), C (addition of H 2 SO 4 nanobentonite solvent), and D (addition of HNO 3 solvent nanobentonite). SO 4 13.60 Nanobentonit with HNO 3 23.72 SO 4 33.00 Nanobentonit with HNO 3 41.60 Fig. 1 , the main peak of the index (101) with a second angle 2θ = 22.04 o with SiO 2 phase. It is also strengthened by the emergence of several specific dhkl peaks with miller indices of (20-2), (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) , (210), (011) and (120), (100), (200), (212 ). Best spectrum of the XRD analysis results is showed by nanobentonite with H 2 SO 4 solvent which has a higher peak in the phase of SiO 2 and trigonal crystalline structure and diameter of 13.60 nm. This result is better than Sirait's (2017) study performing nanobentonite synthesis having a crystalline size of 35.26 nm.
11 Figure 2 shows the mor phology of nanobentonite that tends to have a rough spherical shape. The particle size was analyzed by the Scherer equation. From Table 2 , bentonite particles known to use H 2 SO 4 has the smallest particle size. The size of the smaller particle diameter caused by the reaction of acid (HCl, H 2 SO 4 , and HNO 3 ), because in addition to being cleaner for impurities on bentonite particles, it is also destructive to particles so as to make the particle size smaller. The residue of waste water were analyzed by AAS to get the value of adsorption, which is shown in Table 4 . Moreover, it can be seen in Table 3 that the absorption of Pb is more optimal using the HCl and nanobentonite variation (91.16%) compared with the use of nanobentonite obtained using H 2 SO 4 (34.60%) and HNO 3 (88.33%). Cu optimal absorption was obtained using the HCL nanobentonite (76.39%) compared with the use of H 2 SO 4 (69.74%) and HNO 3 (74.72%) nanobentonite. Cobalt absorption was shown by the HCl nanobentonite (82.74%) compared to metal absorption using H 2 SO 4 (71.54%) but it is comparable with the HNO 3 nanobentonite (82.90%).
CONCLUSION
Nanobentonite par ticles have been synthesized from natural bentonite from Pahae, South Tapanuli District, North Sumatra, Indonesia, by coprecipitation method. Variations of solvent in coprecipitation method was conducted to obtain three different samples, ie variation of HCl, H 2 SO 4 and HNO 3 . The XRD results showed that all three samples had a single phase, the SiO 2 . Nanobentonite with solvent H 2 SO 4 has a smaller particle size with smaller surface area compare to nanobentonite with HCL solvent. This is caused by the silica content which have absorption properties at the nanobentonite solvent H 2 SO 4 smaller but the most optimal absorption occurs in nano bentonite with HCl solvents that absorb Pb 91.16%, which has a surface area of 713.76 m 2 /g. SEM analysis is suggested for further and more accurate particle size determination. It is also suggested to perform the analysis of adsorbent capacity of this nanobentonite with other heavy metals.
